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Specification papermaking process to reduce the adhesion of pitch particles 

Title of the Invention 

Pitch Anti-adhesion Method for Papermaking Processes 

Claim 

1. A pitch anti-adhesion method for a papermaking 
processes, characterized in that pitch is prevented from 
adhering to felts or to the blade sections of felt suction boxes 
by the addition of a papermaking pitch anti-adhesion agent to 
the felts in the press section of the papermaking process. 

2. A method as defined in Claim 1, wherein the 
papermaking pitch anti-adhesion agent used has as an active 
ingredient thereof a combination of a 
polyoxyethylenesorbitan fatty acid ester and a block 
copolymer of polyoxypropylene and polyoxyethylene. 

Detailed Description of the Invention 

The present invention relates to a method in which a 
pitch anti-adhesion agent designed for papermaking 
applications is added to the felts in the press sections of a 



to die * felts and to prevent pitcfwnduced defects from 
occurring due to the accumulation of pitch in the press 
sections of the felt suction boxes. 

Pitch-induced defects are caused by various substances. 
The following two large groups of pitch particle components 
can be identified: those involving calcium resinate, fatty acid 
calcium, macromolecular unsaponified substances, and other 
components of pulpwood; and those involving printing ink 
components, adhesives, and other ingredients of recycled 
newsprint, magazines, cardboard, and the like. 

Known methods conventionally used for preventing or 
reducing the pitch-induced defects of papermaking processes 
include (1) methods for the mechanical removal of pitch, 
(2) methods in which a fine absorptive inorganic powder is 
added and incorporated into the paper web to achieve zero 
adhesiveness, (3) methods in which dispersion of pitch 
particles is facilitated and particle adhesion is simultaneously 
reduced with aggregation prevention and incorporation into 
the paper web, (4) methods in which the pitch is removed 
from the system by being dissolved in an organic solvent, and 
the like. 
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In all these methods, the agents for preventing pitch- 
induced defects are added to the pulp slurry either in a post- 
refiner chest downstream from to the pulper, or in the mixing 
chest, machine chest, or the like. 

However, it is substantially impossible to prevent pitch- 
induced defects from occurring on wires, felts, felt suction 
boxes, center rolls, drier canvasses, canvas rolls, devices used 
in papermaking processes, and an efficient method has yet to 
be developed. In the particular case of a felt dewatering 
process, the pitch deposited on the felts causes pressure 
dewatering to occur differently in different felt sections, 
resulting in paper breakage or inadequate texturing. Other 
types of serious defects include nonuniform pressure 
dewatering due to a reduced pressure drop in the suction box, 
and a reduction in quality brought about by pitch spots. 

Because rapidly rotating felts are in contact with the 
blade sections of felt suction boxes, the pitch removed from 
the felt surfaces by pressure dewatering tends to deposit and 
accumulate there. This creates fuzzing on the felt surface or 
felt waviness in the blade portions of the felt suction boxes, 
and causes paper breakage, inferior texturing, and other 
defects caused by inadequate pressure dewatering. 
Accumulated pitch is removed by mechanical action, by 
dissolution in solvents or the like, and other manual methods, 
but these can provide only partial removal. Because these 
methods are carried out with operating papermaking 
machines, pitch removal operations create highly dangerous 
conditions for the personnel involved. 

As a result of research into methods for preventing the 
adhesion of pitch during felt pressure dewatering in the press 
section, where particularly serious pitch-induced defects 
occur, the inventors perfected the present invention upon 
discovering that direct addition of a pitch anti-adhesion agent 
to a felt prevents pitch adhesion in an efficient manner 
completely unattainable with the addition of the agent to pulp 
slurry. 

The present invention resides in a pitch anti-adhesion 
method for a papermaking process characterized in that pitch 
is prevented from adhering to felts or to the blade sections of 
felt suction boxes by the addition of a papermaking pitch 
anti-adhesion agent to the felts in the press section of the 
papermaking process. 

Examples of such pitch anti-adhesion agents include 
organic solvents (kerosene, light oil, and the like), 
antifoaming agents, dispersants, surfactants (anionic and 



nonionic), chelating agents (EDTA, NTA, and the like), 
protective colloids, and cation polymers. 

An agent may be added over the entire surface of a 
rapidly rotating felt by being diluted with water and added 
uniformly and continuously across the full width of the felt 
with a sprayer or shower. 

The addition, while varying with the type of pitch anti- 
adhesion agent used, the concentration of the agent, and the 
properties of the initial pulp, is commonly 10 to 1000 ppm, 
and preferably 100 to 600 ppm, in relation to the water added 
to the felt. 

Following are examples of pitch anti-adhesion agents. 
(Compound I) 



r 



-CHt-0 J -I 



HO( CHtCB i O) b -CH^|^lJC-0<CH l CH l O) a H 
0-<CX*CH«0) o H 



where a, b, and c 



are degrees of polymerization, and R is an alkyl group. 

The following product marketed by Kao may be used as 

compound I. 

Polyoxyethylenesorbitan monooleate: Rheodol TW-L120 
(Compound II) 

HO ( CH.CH.0 ) a - (CHCH|0 ) ( CH.CH.0 ) a **H 
CH, 

The average molecular weight of this compound is 
commonly 1800 to 11,000; m is a number expressing the 
degree of polymerization of propylene glycol; the average 
molecular weight of the segments thereof is 950 to 2250; n is 
a number expressing the degree of polymerization of 
polyoxyethylene; and the ratio of polyoxyethylene in the 
entire molecule is 10 to 80%. 

The following product marketed by Sanyo Chemical 
Industries may be used as compound II. 



Average molecular weight 
of polyoxypropylene 
segments 


Percent by 
weight of 
polyoxyethylene 


Registered 
trade name 


1750 


40 


Newpol PE-64 
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Table 1 



Experiment No. 


Chemical composition 


1 


rNu duuiuun 




2 


Rheodol TW-L120: 


14 




Newpol PE-64: 


33 


-i 
j 


Rheodol TW-L120: 


33 




Newpol PE-64: 


14 


4 


Rheodol TW-L120 




5 


Newpol PE-64 




6 


Polyoxyethylene nonylphenyl ether 


7 


Sodium dioctylsulfosuccinate 


8 


Kerosene 





Note 1 : The unit of measurement for composition Nos. 2 
and 3 is wt%. These compositions contain 
moisture. 

Note 2: Nos. 4 to 8 are commercially available products that 
were used without being modified in any way. 



The appended drawings shows the papermaking machine 
used in the working examples described below. 

Fig. 1 is a schematic of a twin-wire (Velve-Former II) 
newsprint papermaking machine. A wet sheet 1 is transported 
together with a wire 3 by a wire turning roll 2, transferred to 
a pickup felt 5 via a pickup roll 4, and dewatered by pressure 
with a No. 1 press 6, a center roll 7, a No. 2 press 8, and a 
No. 3 press 9. The pickup felt 5 passing between the contact 
surfaces of the No. 1 press 6 and the center roll 7 is sprayed 
with wash water from a wash water shower nozzle 10, 
dewatered by pressure with a pickup felt suction box 
(No. 1) 1 1 and pickup felt suction box (No. 2) 12, and further 
dehydrated with a wringer press 13. In the drawing, 14 is a 
2P felt, 15 a chemical tank, 16 a wash water tank, and 17 a 
chemical injection port. 

Working Example 1 

Using the papermaking machine shown in Fig. 1 , a pitch 
anti-adhesion agent was added in an amount of 0.5 g per liter 
of wash water through the chemical injection port 17 of the 
line leading from the wash water tank 16 to the wash shower 



nozzle 4[sic] of the press-section pickup felt. The diluted 
chemical solution was continuously sprayed over the pickup 
felt 5 through the wash water shower nozzle 10 of the pickup 
felt. The temperature of the wash water was set to 40C, and 
pitch accumulation in the areas around felt suction box 
Nos. 1 and 2 was examined 24 hours later. The results are 
shown in Table 2. 



Table 2 



Experiment No. 


Accumulation of pitch in felt suction 




boxes (Note 1) 




No.l 


No. 2 


1 
2 
3 
4 
5 
6 


+++ 
+ 


+++ 


7 






8 







(Note 1) Pitch accumulation grading system 
— : No pitch accumulation at all 
+: Negligible pitch deposition, no accumulation 
++: Pitch accumulation and buildup 

Severe pitch accumulation, felt undulation 



Working Example 2 

A used newsprint felt was washed by being sprayed for 
80 minutes with a pitch anti-adhesion agent having a 
concentration of 0.5 g per liter of shower water. The 
temperature of the shower water was set to 40C; the spray 
flow rate, to 2.5 c/cm 2 min. The time needed for 1 L of water 
with a temperature of 40C and a pH of 5.4 to pass through 
the felt was then measured. This time was defined as 
moisture permeability. In the process, water was allowed to 
permeate at a reduced pressure (-50 mm Hg), and a felt with 
a diameter of 25 mm was used. After undergoing moisture 
permeability measurements, the felt was subjected to Soxhlet 
extraction (5 hours) with ethanol/benzene (1:1 vol%), and the 
pitch retention ratio was determined on the assumption that 
the amount of pitch extracted from an addition-free felt was 
100%. The results are shown in Table 3. 
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Table 3 



Experiment No. 


Moisture 


Pitch retention 




permeability (sec) 


ratio (%) 


1 


104.8 


100.0 


2 


77.3 


41.6 


3 


79.2 


48.5 


4 


80.2 


49.5 


5 


81.5 


52.5 


6 


82.7 


53.5 


7 


83.3 


54.5 


8 


82.0 


34.7 



Brief Description of the Drawings 

Fig. 1 is a schematic of a twin-wire (Velve-Former II) 
newsprint papermaking machine. In the drawing, 1 is a wet 
sheet, 5 a pickup felt, 10 a wash water shower nozzle, 11 
pickup felt suction box No. 1, and 12 pickup felt suction box 
No. 2. 



Fig. 1 
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